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ABSTRACT 



American Industry is faced with the never ending problem of 
deciding when to replace machine tools. Over the years a number of 
machine tool replacement formulas have been developed to aid in the 
solution of the problem. 

The purpose of this thesis is to determine: 

1. The differences in the methods used and the factors considered 
by the various formulas in solving a replacement problem. 

2. The effect of errors in estimation on the results given by 
a particular formula. 

Six formulas are analyzed; they are the Annual Cost, the National 
Machine Tool Builders Association (NMTBA), the Machinery and Allied 
Products Institute (MAPI), Norton’s, Discounted Cash Flow, and Rule 
of Thumb formulas. A machine tool replacement problem is solved by 
each of the formulas and the answers yielded are analyzed. Then 
errors are introduced into the problem and the answers are analyzed 
again to determine the effect of the errors on the answers. 

Some of the factors that are considered by the formulas are 
depreciation, estimated salvage value, interest rate, etc. The list 
is too long to present here. All of the formulas do not use the same 
factors and very often when a factor is considered by two formulas, 
it is not considered in the same way. 

The formulas are generally designed to make a comparison between 
alternative machines, the answer to the comparison being given as an 
annual saving. Usually no two formulas will give the same answer to 



a specific problem. 

In the older formulas a calculation is generally made to find the 
savings that will accrue in the year the replacement is made and then 
it is assumed that this saving will be realized for each year of life 
for the new machine. The more recent formulas, notably the MAPI 
formula, tend to give more attention to the operating conditions that 
are anticipated in the future. The future annual savings are reduced 
by considering both deterioration on the machine and the greater 
efficiency of new machines. 

Many of the formulas require estimations of service life, terminal 
salvage value, and interest rate. Errors in estimating these factors 
affect the answers yielded by the formulas. For a machine tool replace- 
ment problem considered in this paper, the answer to the MAPI formula 
was found to be affected more by variations in these three factors 
than the answers to the other formulas tested. 

Machine tool replacement formulas should never be used without 
thorough study because of the wide variations in answers that can be 
expected and because of the effect that errors in estimation have on 
the answers. The derivation of the formula and its method of handling 
the various factors should be understood so that the result of the 
formula can be evaluated properly by the executive who must make the 
final replacement decision. 



AN ANALYSIS OF SOME 



MACHINE TOOL REPLACEMENT FORMULAS 
INTRODUCTION AND PURPOSE 

In conducting a business enterprise, the management is required 
to make numerous decisions. The decisions are always between alter- 
natives, to buy or not to buy, to sell or not to sell, to produce a 
new line of goods or to continue producing the old line. The basis 
of these decisions is to maximize profits and minimize losses, although 
there are times when the governing factor in the decision nay be to 
increase the prestige of the company or put the company in a better 
position in the industry. Even these latter decisions have greater 
future profits as the motivating influence. In order to make these 
decisions ?/isely, it is necessary for the management to gather data 
on all the factors that will influence or be influenced by the decision. 
These data should be assigned monetary values if at all possible. The 
data must then be carefully weighed and the alternative that yields 
the highest profit should be selected. 

Unfortunately , all business decisions are not made in this 
manner. In many cases "hunch decisions 11 are made without considering 
all of the factors that will be affected by the decision. In many 
cases, rules of thumb, considering just a few of the factors involved, 
determine whether a proposal will be accepted or rejected. The use 
of rules of thumb are widely used by American Industry in making 
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machine tool replacement decisions. 

The decision to keep an old machine tool or to purchase a new one 
should be motivated by the desire to maximize profit or minimize loss, 
just like any other business decision. All of the factors that will 
be affected by the decision should be carefully Tfeighed to see if 
replacement will yield a greater profit than will be realized by 
continued use of the present machine. The manner in which the factors 
involved should be weighed in making a machine tool replacement deci- 

p 

sion is not generally agreed upon. The consequence has been that a 

rather large number of machine tool replacement formulas have been 

proposed to aid management in making machine tool replacement decisions. 

The results given by these formulas usually vary widely and so their 

3 

value to management in making decisions is doubtful. 

The purpose of this thesis is an investigation of some of the more 
widely used formulas to determine what factors are considered and how 
the factors influence the result. The limitations and strengths of 
individual formulas are pointed out and suggestions are made for when 
to use a particular formula in a particular replacement problem. 
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